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Sarah Ratzel1 and Sara B. Cullinan2Increasing Exome-Sequencing Utility
Fromer et al. (page 597)
Copy-number variations (CNVs) are often detected when
alterations in sequencing depth at a given locus indicate
gain or loss of genetic material. Researchers commonly
use exome sequencing to identify genetic mutations,
but it is especially difficult to apply this approach to CNV
detection because of inherent difficulties in determining
sequencing depth from exome-sequencing data. The
confounding factors primarily stem from the noncontig-
uous nature of exome sequencing and differences in the
sequence itself. Accordingly, researchers must derive
normalizing factors or turn to alternative techniques such
as array-comparative genomic hybridization to gather
high-quality data about CNVs. By leveraging principal-
component analysis to normalize read depth and follow-
ing this with Hidden Markov Model analysis, Fromer
et al. developed eXome Hidden Markov Model (XHMM),
a method that identifies CNVs from exome-sequencing
data with high confidence. Because XHMM works best
with larger data sets, it is well suited for whole-genome
evaluation, produces scores from which CNV size can be
estimated, and can statistically genotype a CNV in a given
population. In evaluations of 90 schizophrenia trios,
high-quality scores for CNVs and fewMendelian violations
indicated that themethodworks robustly. Furthermore, the
use of XHMM allowed the authors to identify an increased
burden of partial gene disruptions in schizophrenia-
affected individuals in comparison to normal controls.
ArmedwithXHMM, researchers can use exome sequencing
to identify an expanding assortment of genetic mutations
and to perform genotyping with increasing efficiency.Transformers: The PITX1 Edition
Spielmann et al. (page 629)
Perhaps you’ve seen an image of a fruit fly with a leg for
an antenna and thought that the image seemed more
like something out of a science fiction movie than real
life. These dramatic developmental phenotypes are a
result of homeotic mutations that confuse body-part spec-
ifications and result in the switching of one component
for another. Several of these mutations have been charac-
terized in model organisms, including Drosophila, chicks,
andmice. In humans, individuals affected with Liebenberg1Science Editor, AJHG; 2Deputy Editor, AJHG
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The Americsyndrome display much more subtle partial homeotic
characteristics in which arms acquire some features of
legs. In this issue, Spielmann et al. identify causative struc-
tural variations, including a translocation and a heterozy-
gous deletion upstream of PITX1, that are associated with
Liebenberg syndrome in three families. These variants
might affect expression by altering the distance of PITX1
to nearby cis-regulatory elements, including several limb-
specific enhancer elements. For example, the heterozygous
deletion brings hs-1473 in close proximity to PITX1. This
interaction can be reproduced in mice, whose phenotype
then recapitulates Liebenberg syndrome. With these
new data, tissue-specific loss of regulation of PITX1 ex-
pression can be added to the list of mutations that lead
to malformation of the limbs and homeotic transforma-
tion in humans.Of Ancestry and Admixture
Kidd et al. (page 660)
The advent (and price reduction) of next-generation
sequencing has provided previously unimaginable insight
into human genetic variation. Yet, it remains unclear just
how applicable data from a given individual are to popula-
tion genetics. Moreover, standard analyses do not perform
well in studies of admixed individuals; as a consequence,
such populations are under-represented in important
medical and population-level genetics studies. In this
issue, Kidd et al. analyze data from 50 human genomes
across 14 populations; included in the study were genomes
from 12 individuals with recent admixed ancestry. The
authors observed a high level of consistency in the propor-
tion of homozygous vs. heterozygous benign, possibly
damaging, and probably damaging alleles annotated per
genome from individuals who originate from the same
population; the reverse pattern holds for genomes arising
from different populations. The authors also provide
evidence for continuous gene flow in both Mexican
and African American populations, a point that has
been contentious and difficult to model for some time.
Although the point is somewhat of a side note in the
paper, this work also reveals just how sensitive these types
of analyses are to technical biases, especially across
sequencing platforms. Overall, this study provides new
insight into human history and suggests several ways in
which genomic data will be used in future studies.y of Human Genetics. All rights reserved.
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A Noncoding Clue in the Hunt for ID
Huang et al. (page 694)
Researchers have undertaken many large-scale sequencing
studies to gain a better understanding of the genetic
underpinnings of intellectual disability (ID), and indeed,
they have identified several causative mutations. For
many families, however, the cause of their disorder
remains unknown. In this issue, Huang et al. address
this problem by focusing on the noncoding regions
within the linkage interval of a well-studied family with
X-linked ID. The authors identified a missense variant
that abolishes binding of YY1 to the 50 UTR of HCFC1,
which encodes a known transcriptional regulator.
Further work showed that this mutation causes an
upregulation in HCFC1 transcription, thus identifying
YY1 as a negative regulator of HCFC1. Moreover, the
dysregulation of HCFC1 led to altered expression of
downstream target genes, including several genes
involved in mitochondrial function and/or biogenesis
and chromatin modification. Parallel studies utilizing
neural stem cells indicate that increased levels of HCFC1
can promote exit from the cell cycle as well as growth
inhibition. Taken together, these results identify a
pathway in which a single missense mutation can have
far-reaching phenotypic effects, but they also point to
the importance of searching beyond the exome for causa-
tive mutations.582 The American Journal of Human Genetics 91, 581–582, OctoberKeep CALM to Save Lives
Nyegaard et al. (page 703)
Calmodulin is a small but mighty protein. Many cellular
responses are regulated by the binding of calcium-depen-
dent calmodulin to target proteins. One example of
calmodulin-dependent regulation is the binding of
calmodulin 1 (CALM1) to the cardiac sarcoplasmic calcium
channel (RYR2). Under normal conditions, this binding
reduces calcium transport across the channel. Aberrant
channel activity causes serious cardiac consequences,
including early onset of sudden ventricular tachycardia
and death. Onset of such activity is triggered by physical
exertion or stress and could perhaps be ameliorated with
life-style modifications. In this issue, Nyegaard et al. use
genome-wide linkage analysis and sequencing to identify
two CALM1missense mutations that cause dominant cate-
cholaminergic polymorphic ventricular tachycardia in two
unrelated families. Subsequent experiments showed that
mutant CALM1 binds aberrantly to both calcium and
a RYR2 peptide. For example, the p.Asn97Ser mutant
displays reduced binding to RYR2 at low calcium concen-
trations, suggesting that this variant might result in a leaky
RYR2 channel. For families suffering from ventricular
tachycardia-related diseases, screening for calmodulin
missense mutations in addition to RYR2 mutations could
offer life-saving information before the sudden onset of
serious cardiac symptoms or death.5, 2012
